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1. TECHNICAL SPECIFICATION

ITEM No. TEM Condition
1-1 Input
* Input Frequency Range UHF  :470MHz to 862MHz
* Channel Bandwidth 8MHz
* Channel Assignment CCIR
* Input Signal Level -80dBm to -20dBm (typical)
* Input Impedance 75 ohms nominal
* Modulation Modes DVB-T
12 Output
* Output Format Digitalch.  :Balance IF output
* Qutput Frequency Center : 36.166MHz
13 Control format HC Comgpatible Interface
Refer to the Appendix.

The reference frequency step of the Tuner section PLL is 166.666kHz.
Xtal: 4MHz,  Reference divider: 24, IF center frequency: 36.166MHz

14 Power Supply Voltages Pin Number Operating Supply Voktages

(ripple : 5SmVp-) 2/B1(+5V) +5.0v+0.25v DC
18/IF AGC(+3.3V) +0Vio +33VDC

15 Current Consumption

Operation Mode Pin Number Typ. Max.
2/B1  (+5V) 180 mA 210mA
11/Tuning (+32V) 1mA 1.5 mA (without DCDC)¥"*™
Power save mode 18/IFAGC(+33V) - 1mA
2/B1  (#5V) 70 mA 90mA
11/Tuning  (32V) OmA OmA (without DCDC) **™
18/IFAGC (+33V)  — 1mA
16 Environmental Specifications
1-6-1 Temperature Overati 010 +60C
Storage -10t0+70C
162 Humidty Operating  Less than 80 % RH(al40'C)

Storage  Less than 95 % RH(@40C)

*NOTE : Models with DCDC do not need TU voltage. Leave it open.
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2. Standard Test Conditions
Test for electrical specification shall be performed on ALPS evaluation board,
at following condition unless otherwise specified.

TEM No. MeM CONDITION
21 Ambient Conditions Temperature 25+2degC
Humidity 65+5% RH
22 Power Supply Pin Number Operating Supply Voltages

2/B1 (#5V) 450V 201VDC
11/Tuning (+32V)  +32.0V+ 1V DC (without DCDC)*°™®
18/IFAGC (+33V) +0Vi0+33VDC

*NOTE : Models with DCDC do not need TU votiage. Leave it open.

3. Absolute Maximum Voltage
ITEM No. ITEM CONDITION
3 Absolute Maxdmum Voltage Pin Number Maximum Voltages

1/B1  (45V) +55VDC
11/Tuning (+32V)  +34V DC (without DCDC)*°™®
18/IFAGC (+33V)  +0Vi0+3.3VDC

*NOTE : Models with DCDC do not need TU vottage. Leave it open.
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4. Electrical Specifications

[TEM SPECIFICATION CONDITION
MIN. TYP. MAX, UNIT

41

RF Input

Specification

4-1-1

ANT Input Retum Loss 8 dB 47 to 862MHz

412

L/T Output Retum Loss 12 dB 47 to 862MHz

4-1-3 47 to 862MHz

L/T Gain 2 2 4 dB Power Supply ON (Pin2)
414 47 to 862MHz

L/T Noise Figure 6 dB Power Supply ON (Pin2)
415 Other terminal should be
Spurious Signal Termination (750hms)

at ANT Input 46 dBuVv 30 - 950MHz
54 dBuv 950 - 1750MHz

416 212

L/T 3rd Order 55 70 dB f1 : 50-850MHz
Inter modulation 2: H+10MHz
CONFIDENTIAL

This MUST NOT be copied or disclosed to a third party without approval of
ALPSELECTRIC CO,LTD. Communication Devices Division
TITLE PRODUCT
TDQB3-002A SPECIFICATION
Versionl.0 (6,16 )

SYMB.

DATE OR NO.

APPD.

CHKD.

DSGD.

ALPS ELECTRIC CO., LTD.




8/

. Electrical Specifications
ITEM SPECIFICATION CONDITION
MIN. TYP. MAX. UNIT
4-2
Tuner Specification
4-2-1 Full Gain
Noise Figure 6 dB 470MHz to 862MHz
4-2-2 Full Gain
Image rejection 60 dB 470MHz to 790MHz
55 791MHz to 862MHz
4-2-3
AGCH1 control range 60 dB
4-2-4 AGC1 start point is —47dBm
AGC1 start point -50 dBm RF input level(RF=858MHz).
AGST = (100)
4-25
1% Local Oscillation(LO) -50 50 ppm @Initial frequency accuracy
(standard temperature:25°C)
-50 50 ppm  l@Temperature drift(-10°C to
+60 C :This value is against
the initial value)
4-2-6
1% LO phase noise -70 dBc/Hz |1KHz offset
-85 dBc/Hz [10KHz offset
4-2-7
1* reference side band -60 dBc
4-2-8
1% LO Lock-up time 50 ms Lock to f0+30KHz
4-29
X-tal output level 1.0 Vp-p
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4. Electrical Specifications

ITEM SPECIFICATION CONDITION
MIN. TYP. MAX. UNIT

4-3

IF AMP Specification

4-3-1

IF AGC control range 60 dB

4-3-2

IF Output level 0 dBm Unbalance 1kQ load.
The condition is as follows
RF Input level : -90dBm
IF AGC Voltage : 3.3V
Input RF frequency : 858MHz
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5. Mechanical Information
5-1. Module Pin Information.

RF IN
1N/C
+5V 2B1 (+5V)
3N/IC
4N/C
5 N/C (RF AGO)
6 N/C
+32V 11 TUgitho DcDO)
12GND Svor33v
/J; 13N/C I
14 SCL. PIL
15SDA o Control
16 AS O Address Select
17TP
18IFAGC O IF AGC input from DVB-T Demod.
19 X-tal Out |} O 1KQ Load min. @0pF max)
20 IF OUT2 H O IF output for DVBT Demod.
211IF OUT1 || O IF output for DVB-T Demod.
1 | No connection (Leave this terminal open) 13 | No connection (Leave this terminal open)
2 | +5.00V +/- 0.25V for LNA and Tuner 14 | 12C dock
3 | No connection (Leave this terminal open) 15 | 12C data
4 | No connection (Leave this terminal open) 16 | 12C address select terminal
5 | 0to4V for RF AGC (Leave this terminal open) 17 | TestPin (Leave this terminal open)
6 | No connection (Leave this terminal open) 18 | OVi03.3VforIFAGC
19 | NC or X-tal Output
11 | +32V for tuning (without DCDC)*"°™® 20 | Digtal IF signal output 2
12 | GND 21 | Digital IF signal output 1
*NOTE : Models with DCDC do not need TU vottage. Leave it open.
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ITEM No TEM Specification
52 Appearance Structure Dimensions as mechanical drawing
53 RF Input Connector Form IEC Female Connector
54 Weight 31g Typ.
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6. ENVIRONMENTAL TESTS

TEM CONDITION
6-1
TESTING CONDITIONS
611 Measure initial value at standard testing conditions.
Heat load test Leave samples in 70+2 °C for 96+5 hours, and in standard testing
conditions for 2 hours, then take measurements within 1 hour.
Supply voltage cycle : 1.5 h ON/0.5 h OFF
6-1-2 Leave samples in 40+5 °C for 24+2 hours, and in standard testing
Humidity load test conditions for 2 hours, then take measurements.
Leave samples in 4022 °C, 90 ~ 95 % RH, for 96+5 hours,
and in standard testing conditions for 2 hours, then take
measurements within 1 hour.
Supply voltage cycle : 1.5h ON/0.5 h OFF
613 To be test after loading samples for 96+8 hours at 50+2°C and with 1 hour
High Temperature In room temperature / no load.
Operating Life Test Supply voltage : Standard
6-1-4 Measure initial value at standard testing conditions.
Coid test Leave samples in -20+2 °C for 96+5 hours, and in standard testing
conditions for 2 hours, then take measurements within 1 hour.
615 ANT Input
High Voltage Test 1000pF, 15042, +15kV,106mes
ESD Terminal
200pF, 002, +200V, Stimes
616 Vibration test fixture is used fo vibrate the tuner with a total ampiitude of 1mm
Vibration Test and frequency ranging from 10 to 55Hz, once per minutes consecutively,
for 40 minutes in each of three directions, X, Y and Z
617 Impact acceleration 150 mys?
Impact Test Impact time :11ms
Impact ime & direction  : 3 imes per each 6 sides
6-1-8 Falheight :40cm
Packing Box Fal Test Process : Drop directly to concrete flower. Concrete floor must be 20cm or thicker.
Tum of the fall : 1 comer and 2 ridge, 5 face( except the top face) / each 1 time ( total 8 times)
62 Conversion Gain: «3 dB
SPECIFICATION Noise Figure: +3 dB
Output Level: +4dB
* Except for Vibration test, Impact test, Packing Box Fall test, High Voltage test, ESD.
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7. MECHANICAL SPECIFICATION

ITEM No. ITEM Condition
7-1 Outiine view
Assembly No defects of wiring, soldering and assembiing.
Appearance No dirt, corrosion or foreign material.
72 Appearance Structure
Dimension As assembly drawing.
Mounting As assembly drawing.
Weight Approximately 3145 [g]
73 ANT connector strength No function fault, no remove or no crack or on falling of Type F
( Type F connector) connector and no crack of PWB, when add force of 0.98 [Nm] to the
connector point.
74 Heatproof The tuner shall be tested resistance o soldering heat in following conditions.
(Pb Free Solder) 1. Shall be safisfied with Elecrical and mechanical specfications
2.  Good appearance after testing.
Temp. [C] Time [sed]
(1) Flow soldering 260+5 10+1/-0
{2) Iron soldering 400%5 3+1/-0
After the tuner is heated, i leaves at the normal temperature for 1 hour.
The board thickness for test is 1.6m,m.
75 Soider ability Solder-ability is measured by Meniscus solder test in following conditions
after heat treatment and PCT.
(Pb-free Solder) 1. Solder-ability must be in 5{sec].
2. Solder area must be 95% or more of dip area.
Test conditions
(1) Solder temperature : 2405 ['C] .
© PCT conditions : 105 [°C}, 100%RH, 1.22 X 10° [Pa], 4 hour.
(3 Solder: Sn.~3.0Ag~0.5Cu (Weight %) M705 made of SMIC.
Flux : ROSIN 25%.IPA 75% EC-195-8 madeof TAMURA
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8. Block Diagram

ANTIN

UHF

PG, o=

IF OUT
® IF AGC
Loop-through :
DET PLL
O i ;
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JAppendix
Program Tuner PLL
1. Write mode
MSB LSB Hex
ADDRESS 1 1 0 0 0 MA1 MAQ 0
A 1

B 1 1 0 0 0 0 1 0 el co
PROGRAMMABLE 0 214 213 212 211 210 29 23
DIVIDER A

| O 0 0 0 1 0 1 1 BYe2 | og
PROGRAMMABLE 2’ v pd 2 v 2 2! P
DIVIDER A | Byte3

Bl 1 1 1 0 1 0 1 F5
CONTROL DATA 1 0 AGST2 | AGST1 | AGSTO R2 R1 RO A

B 1 0 1 0 0 0 0 0 ) AD
CONTROL DATA CP1 | CPO | TS3 | TS2 | BS4 | BS3 | BS2 | BSi A

Bl ! 1 1 0 1 1 0 0 % | Ec
CONTROL DATA 1 1 IFBW2 | IFBW1 | CP2 | xoirst | xoarso | POW A

BEXY| 1 1 0 0 0 1 1 0 ’ Cé
EX)

Programmable data = (Desired channel center frequency) + 36.166M/ (4M/ 24)
= (474(CH21)+36.166) M / 166.666k

=3061 (Dec.)
=000 1011 1111 0101 (15 bits)
=0BF5 (Hex)
Charge pump curent and port setting
CONTROL DATA CP1 | CPO | CP2 BS4 | BS3 | BS2 | BSt1
470MHz — 782MHz 1 1 0 1 1 0 0
782MHz — 862MHz 0 0 1 1 0 0
Address selection
MA1 | MAO Address Input voliage level
0 0 (010 0.1)*Vee
0 1 Open circuit or (0.2 t0 0.3*Vee
1 0 (0.4 10 0.6)*Vce
1 1 (0910 1.0)*Vec(+5V)
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AGST selection
AGST2 | AGST1 | AGSTO Start Point of RF input note
0 0 0 RF AGC Disable extemal control
0 0 1 -6dB
0 1 0 4dB
0 1 1 -20B
1 0 0 0dB normmal operation
1 0 1 +2dB
1 1 0 +4dB
1 1 1 +6dB
Charge pump selection :
CP1 CPO CP2 Charge pump cument
X X 1 70uA
0 1 0 150uA
1 0 0 300uA
1 1 0 700uA
0 0 0 1.2mA
Reference Counter selection
R2 R1 RO Reference Counter Reference Frequency
0 0 0 24 166.666kHz
0 0 1 28 142.857kHz
0 1 0 50 80.0kHz
0 1 1 64 62.5kHz
1 0 0 128 31.25kHz

[FBWH1, IF BW2 switch  (Not available for this model. Set to 0)

IFBWn=1:0ON , IFBWn=0:0FF
X-tal Output
TSI | TS2 | XLO1/TS1 | XLOO/TSO | XTAL Output
1 0 1 1 OFF
0 0 0 0 4MHz Quiput
Power on/off switch

POW=1 : power save mode, POW=0 : operation mode
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2. Read mode

MSB

LSB

Hex.

ADDRESS

Status byte

POR

Description of data symbol

SYMBOL

DESCRIPTION

DEFAULT

POR

power-on reset flag

POR set : Power-on

POR reset : End-of-data at transmission procedure

FL

Inock flag
PLL lock(FL=1)

Unlock(FL=0)

POR=1

ADC data(See ADC convert level)

ADC convert level

Voltage applied on ADC input

0.6Vccto Vee

0.45Vce to 0.6Vee

0.3Vee to 0.45Vee

0.15Vec o 0.3Vee

0100.15Vcc

o|lolo|o|=|B

O|Oo|=|—=|O

ol=-|o|=|o|8

*/oc=B1(+5V)
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